Contents Text S1:
Overall, 1521 eddy records with amplitude >4 cm were used in the composite maps, which correspond to 12 central type LCEs (comprising 840 eddy records) and 8 peripheral type LCEs (comprising 681 eddy records). Figure s1 shows the variability of size and amplitude for eddies that go into the composites. As shown in Figure s1 , more than 90% of eddy records were larger than 70 km and stronger than 5 cm; and about 80% of eddy records in the composite analyses have radii between 70 and 120 km and amplitudes between 5 and 16 cm. 
Text S3:
The sea level pressure (SLP) obtained from the CFSR reanalysis data was employed here (https://rda.ucar.edu/datasets/ds093.0/). As shown in Figure s4 , the SLP is increased over the cold water and decreased over the warm water. However, these SLP anomalies associated with LCEs are not statistically significant. 
Text S4:
A schematic diagram is given in Figure S5 to shown the thermodynamical and dynamical adjustment processes in eddy-related rain rate modification. Figure S5 . Impact of Luzon cold eddies on the local rain rate. Schematic summarizing the impact of central type LCEs (left) and peripheral type LCEs (right) on the total rain rate and the convective rain rate. The total rain rate anomalies are close in phase to SST anomalies, which points to a modification of the atmospheric stability in combination with changes in turbulent heat fluxes and evaporations. The convective rain rate anomalies are 90 o out of phase to SST anomalies, which points to a modification of vertical motion caused by anomalous surface wind divergence.
Text S5:
Scatter diagram of the prefiltered curl of the ocean surface current against the prefiltered curl of the atmospheric wind is shown as Figure S6 . The effect of the ocean current driving the atmosphere failed the test of significance. Thus, the "ocean surface current feedback to the atmosphere" as pointed out by Renaud et al. 
